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 International Joint Commission for its consideration.
@MMEWM
The Water Quality Board presents the following recommendations to the
The Board urges the
Commission to adopt these recommendations and forward them to the Governments.
A.
THE WATER QUALITY BOARD NOTES THAT A LARGE NUMBER OF POTENTIALLY TOXIC
CHEMICALS AT LOW CONCENTRATION ARE BEING IDENTIFIED IN THE WATERS, FISH AND
WILDLIFE OF THE GREAT LAKES ECOSYSTEM AND ALSO ACKNOWLEDGES THAT A THOROUGH
EVALUATION OF THE RISK TO HUMAN HEALTH AND THE ENVIRONMENT IS COSTLY,
REQUIRES A LONG TIME, AND IS DEMANDING OF SCARCE FACILITIES AND EXPERTISE.
THEREFORE, THE WATER QUALITY BOARD RECOMMENDS THAT:
(1) GOVERNMENTS DEVELOP RATIONAL SCHEMES TO ORDER PRIORITIES FOR EVALU-
ATING THE RISK OF TOXIC CHEMICALS T0 HUMAN HEALTH AND THE ENVIRONMENT;
(2) GOVERNMENTS EXPEDITE PROGRAMS TO CONTROL THE PRODUCTION, USE AND
DISPOSAL OF CHEMICALS THAT HAVE BEEN EVALUATED AND CONSIDERED A THREAT
T0 HUMAN HEALTH OR ENVIRONMENTAL QUALITY.
THE WATER QUALITY BOARD RECOMMENDS THAT COMPATIBLE PROGRAMS AND REGULATIONS
FOR THE MANAGEMENT OF HAZARDOUS WASTES BE DEVELOPED AND ENFORCED. BECAUSE
THIS ISSUE EXTENDS BEYOND THE GEOGRAPHICAL AREA OF THE GREAT LAKES BASIN,
THESE PROGRAMS SHOULD BE NATIONAL IN SCOPE IN BOTH COUNTRIES AND SHOULD
PERMIT INTERJURISDICTIONAL MOVEMENTS OF HAZARDOUS WASTES.
THE WATER QUALITY BOARD RECOMMENDS THAT, IN ORDER TO REALIZE THE EXPECTED
BENEFITS FROM THE NEARLY COMPLETED MUNICIPAL TREATMENT CONSTRUCTION PROGRAM,
THE GOVERNMENTS PLACE INCREASED EMPHASIS ON THE OPERATION AND MAINTENANCE
OF EXISTING MUNICIPAL WASTE TREATMENT FACILITIES TO ACHIEVE EFFLUENT
LIMITATIONS, INCLUDING THE 1972 AGREEMENT GOAL OF 1 MG/L OR LESS OF PHOS-
PHORUS IN THE EFFLUENT.
THE WATER QUALITY BOARD RECOMMENDS THAT GOVERNMENTS PLACE INCREASED EMPHASIS
ON RESEARCH AND DEVELOPMENT OF TECHNIQUES FOR DISPOSAL OF MUNICIPAL SLUDGE,
INCLUDING PRETREATMENT OF WASTES ENTERING MUNICIPAL SYSTEMS AND ALTERNATIVE
TECHNOLOGY FOR DISPOSAL OR REUSE 0F WASTE TREATMENT BY—PRODUCTS.
THE WATER QUALITY BOARD RECOMMENDS THAT, AS A MATTER OF PRIORITY, THE
GOVERNMENTS ENSURE THAT EFFLUENT LIMITATIONS FOR POINT SOURCES BE DEVELOPED
TO MEET WATER QUALITY OBJECTIVES IN THE BOUNDARY WATERS AND ACTIONS AGAINST
DISCHARGERS WITH INCOMPLETE PROGRAMS BE EXPEDITED, ESPECIALLY THOSE CONTRI-
BUTING TO PROBLEM AREAS.
THE WATER QUALITY BOARD RECOMMENDS THAT IN THE ENVIRONMENTAL ASSESSMENT OF
SIGNIFICANT WATER INTAKES, THE GOVERNMENTS REQUIRE AN EVALUATION OF THE
EFFECT ON LAKEWIDE FISH POPULATIONS.
THE WATER QUALITY BOARD, RECOGNIZING THE IMPORTANCE OF PUBLIC AWARENESS OF
THE GREAT LAKES WATER QUALITY AGREEMENT ACTIVITIES, RECOMMENDS THAT ALL
JURISDICTIONS AND THE INTERNATIONAL JOINT COMMISSION DEVELOP PUBLIC INFORMA—


























since 1969 and mercury levels in two species from western Lake Erie have
declined since 1971. These declines are sufficient to prompt reassessment
of the restrictions on human consumption of these fish in the near future.
The rate of herring gull reproduction in Lake Ontario is showing signs of
increasing, possibly in response to decreased levels of PCBs, DDE, and
mirex in the gulls. However, levels of various contaminants remain high
in eggs of gulls collected from the Lake Michigan and Lake Erie basins.
A clear response to remedial programs implemented by both countries was
observed in lakes Ontario and Michigan where significant decreases in
phosphorus concentration were found in some nearshore localities. Some
decline in phosphorus in the nearshore areas of western Lake Erie was also
observed.
Almost all radioactivity in the Great Lakes Basin is due to nuclear testing
and levels remain essentially the same as in 1976. The safe radiological
dose to man has been recalculated using new recommendations by the Inter-
national Commission on Radiological Protection; this now allows a higher
level of some radionuclides in Great Lakes waters.
There are 47 problem areas where water quality objectives or domestic
requirements are exceeded, the same number as in 1976. One additional
problem area, Conneaut, Ohio, was added and the St. Lawrence River is no
longer considered a problem area.
Because analytical capabilityhas improved, more compounds are being
detected in the Great Lakes System. Thirty-eight previously undetected
contaminants were identified in fish and wildlife collected from the
Lower Lakes. Some are known to be carcinogenic, but under conditions
different from those existing in the Great Lakes. However, researchers
do not know specifically how all these recently identified compounds can





In 1977, Canada essentially met the target loading at 1 mg/L phosphorus
discharged from municipal treatment plants on Lake Erie.


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 WATER QUALITY BOARD ACTIVITIES
O
The Water Quality Board held a special meeting on the handling, transport,
and disposal of hazardous liquid wastes and concluded that although
technology is available for disposal or destruction of these wastes,
there are serious problems with public acceptance of these facilities.
The limited number of acceptable sites requires transportation of waste
across international as well as state and provincial boundaries and
implies the necessity of developing compatible national programs in both
countries.
In 1978, almost ten million dollars will bespent for surveillance acti—
vities in the Great Lakes, with special emphasis on Lake Erie. The
surveillance planis periodically modified by the Water Quality Board in
response to new information, for example, the recently identified organic
compounds.
Public perception surveys on Great Lakes water quality issues were con—
ducted in Canada and the United States.
The survey results show that the
water users of the basin have the impression that water quality in Lake
Erie is improving while non—users think that it is deteriorating.
The
public is not aware of government measures to control pollution.
Both countries are initiating studies on how to store and/or dispose of
high—level radioactive waste.
The Water Quality Board has requested the
Radioactivity Subcommittee to report annually on the activities of Govern-
ments in development of disposal sites for high—level radioactive waste
with particular emphasis on the Great Lakes Basin.
The Water Quality Objectives Subcommittee of the Water Quality Board has
completed its assignment of proposing new objectives based on available
scientific data.
This subcommittee will be discontinued and a new one
formed which will analyze the socio-economic and practical aspects of
water quality objectives.
A Health Effects Committee has been formed to report to the Water Quality
Board and the Research Advisory Board on the effects on human health of
pollutants in the Great Lakes.
A study of larval fish losses in a major water intake shows that a signi—
ficant loss to commercial and sports fisheries in the Great Lakes can be
caused by these installations.
  
  
REVIEW [IT PBWIIIIIS ASSESSMENTS
AMI] HEBIIMMENIIATIIINS [If THE
WATER llllAllTV BIIAHII
The Water Quality Board (WQB), in its five annual reports to the Inter-
national Joint Commission (IJC), made a number of recommendations for actions to
meet the objectives of the 1972 Great Lakes Water Quality Agreement. Many of
the issues discussed by the United States and Canada in the five-year review of
the Agreement originated as recommendations of the WQB which were forwarded by
the IJC to the Governments. The Board anxiously awaits the signing of the 1978
Water Quality Agreement by the two countries and anticipates that the revised
document will address new problemsthat are emerging in the basin, maintain and
expand existing programs for pollution control, and provide for a more precise
and effective audit of progress made by dischargers and by domestic programs in
complying with the terms of the Agreement.
ENFORCEMENT
The WQB has recommended that the Governments place more emphasis on
enforcement of regulatory requirements, particularly for those industries and
municipalities listed in WQB reports as lagging in compliance with construction
schedules and for those contributing to identified problems. One of the primary
differences between the United States and Canadian approaches to effluent quality
is that plants in the United States were generally required to achieve compliance
by July 1, 1977; in Canada, compliance dates vary from plant to plant. Also,
the comparative stringency of the Canadian and United States effluent limitations
and/or control requirements may vary depending on the industrial sector, plant,
and pollutant being considered.
The actions of approximately 850 major dischargers in the Great Lakes Basin
in complying with regulatory programs to control pollution are summarized in
Appendix C. The effluent limitations and amounts discharged are shown with
remarks as to the progress made in response to agency requirements.
WATER QUALITY OBJECTIVES
Specific water quality objectives have been recommended to the IJC for 39
substances. Of these, 27 have been forwarded to the Governments with recom—
mendation for adoption. The remaining 12 are to be the subject of an IJC public
hearing. Recent activities by the WQB on water quality objectives are discussed
in Chapter 3.
The revised Agreement is expected to contain a substantive response to

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































limits is also described in Chapter 5.
A workshop on the operation and maintenance of sewage treatment plants was
held in Chicago in 1978 at which the representatives of jurisdictions in the
Great Lakes Basin discussed the problems of facilities performing below their
capabilities and recommended procedures for improving the operation and maintenance
programs.
DETERGENT PHOSPHORUS CONTROL
As a means of meeting the phosphorus loading requirements of the Agreement,
the WQB has recommended banning phosphorus from all detergents manufactured for
use in the Great Lakes Basin. Legislation is being considered by the United
States to limit the phosphorus content of laundry detergents sold in the Great
Lakes Basin. A statewide ban is now in effect for Michigan, Indiana, and New
York; Wisconsin has passed a law limiting phosphorus in detergents and Ohio is
considering legislative action. Minnesota is enjoined from enforcing its deter—
gent phosphorus ban and Pennsylvania has no ban. Canada has a 2.2% limitation
on phosphorus in detergents. The current status of detergent phosphorus limita—
tions is shown in Table 5-9.
PLANNING AFFECTING THE GREAT LAKES BASIN
In July 1976, the Water Quality Board recommended that the Governments
specify measures and programs to ensure achievement of water quality objectives
in the formulation of policies for the economic, social, and physical devel—
opment of the Great Lakes Basin. It also recommended that implementation of
planning to achieve water quality objectives be based on full consideration of
existing and new uses of land for urban and industrial development, food pro-
duction, and related energy requirements.
The United States Federal Water Pollution Control Act includes planning
requirements for water pollution control under Section 208. This planning
activity may result in a partial response to the WQB recommendations made in
1976 but should be broader in concept.
In Ontario, concurrence with the goals of the Agreement is considered in















































































































































































































































remedial programs to control pollution (Chapter 5). The objectives, once ac—
cepted as part of the Agreement, are then incorporated into domestic environ—
mental control legislation, a process that usually requires two to four years.
Groups of scientists, appointed by the Water Quality Board (WQB) and the
Research Advisory Board (RAB), reviewed all available research information and
proposed numerical objectives for a number of substances whose presence in the
Great Lakes should be limited to protect the users of the waters. These were
reviewed by the WQB and forwarded to the Commission with the recommendation that
they be adopted by the Governments. The assessment of available data and
development of new and revised objectives was essentially completed with the
WQB's 1976 Annual Report. Therefore, no Appendix A on water quality objectives
was prepared with this year's report. Table 3—1 lists the status of the objectives
developed or under review by the WQB.
























































and also to comment on the social, economic, and regulatory implications of each
water quality objective under the WQB. The information obtained from this joint
effort will give a more complete understanding of the effect of each new water
quality objective not only on the environment but also on the socio—economic
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Fig. 4-1 LOW DISSOLVED OXYGEN AREAS IN THE BOTTOM WATERS OF LAKE ERIE (JUNE - SEPTEMBER 1977)
TABLE 4-2
ESTIMATED AREA OF THE ANOXIC HYPOLIMNION OF THE




































   
1930-1977
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[:1 DECREASE POSSIBLE .
 
    

































































Fig. 45 TOTAL PHOSPHORUS DECREASE






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Copper and 7inc in sediment 197n


























































































































































Co., Thunder Bay program. New kraft mill Closed-cycle system into full
operation in 1978; application of same system to be















































































































































































































































































































































































































































































































































Superior Sanitary District sewer system. Coke operation


































































































































































































vausiivd many yudrs ago (rum copper mine operations.
    
  
PROBLEM AREA DETERMINED BY Fl
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' s1 nns in
Attorney ﬁeneral .
Probable source of BOD, suspended solids‘ Met July 1977
effluent requirements. Primary clarification for tissue
paper wastes.
Probable source of BOD, suspended solids. Met July 1977
effluent requirements. Dual primary clarifier treatment
for tissue paper wastes.
Probable source of BOD, suspended solids. Met July 1977
effluent requirements. Joint secondary treatment with
City for "strong" wastes and direct river discharge for
"weak" saveall wastest
Probable source of BOD, suspended solids, phosphorus.
Failed to attain July 1977 effluent requirements. Dead—
line extended by state to December 15. 1977.
Probable source of BOD, suspended solids, phosphorus.
Met July 1977 effluent requirements. Primary clarifi—
ration, activated sludge and lagoon treatment for kraft
pulp and special papers.
Probable source of BOD, suspended solids. Net July 1977
effluent requirements. Deep channel aeration treatment
System. Joint treatment with Badger Globe mill.
Probable source of BOD, suspended solids, phosphorus.
Met July 1977 effluent requirements. Primary clarifi—
cation treatment for tissue paper wastes.
Probable source of BOD, suspended solids. Failed to
attain July 1977 BOD effluent requirement. Referred to
State Attorney General. Complaint filed Nov. 10, 197%
Sulphite pulp treatment saveall construction completion
by May 1978.
Probable source of BOD, suspended solids, phosphorus.
Failed to attain July 1977 effluent requirements. Primary
clarification for deinked pulp and fine papers replaced
with activated sludge. Additional solids handling capa—
bility added reduction in discharged chlorine residuals.
Probable source of BOD, suspended solids, phosphorus.
Failed to attain July 1977 effluent requirements. New
plant completed during September.
Probable source of BOD, suspended solids, phosphorus.
Net 1977 effluent requirements.
Probable source of BOD, suspended solids, phosphorus.
Met 1977 effluent requirements.
Probable source of BOD, suspended solids, phosphorus.
Failed to attain July 1977 effluent requirements. State
was to issue extended permit by December 31, 1977. Plant
construction completion by mid—1979.
Probable source of SOD, suspended solids, phosphorus.
Failed to attain July 1977 effluent requirements (BOD).
Chemi—mechanical pulp. deink pulp & fine papers treatment
High temperature in aeration basin and filamentous growth
causing bulking. Action has been taken to correct problem
Probable source of SOD, suspended solids, phosphorus. Met
July 1977 effluent requirements. Sulphite pulp & paper
treatment. Joint secondary treatment for pulp millwaste
with cityr
Probable source of BOD. suspended solids, phosphorus. Met
July 1977 effluent requirements. NPDES limits being con—
tested in Wisconsin Supreme COUTL
Probable source of HUD, suspended solids, phosphorus.
Failed to attain original July 1977 effluent requirements
State was to issue extended permit by December 31, 1977.
New plant construction date — late 1978.
Probable source of BOD, suspended solids, phosphorus. Met
.lnlv I977 effluent requirements.
Probable source or
luly I977 effluent
BOD, suspended solids, phosphorus. Ylet
requirements.
Prohnhlu source of BUD, suspended solids, phosphorus.
Failed to Atldln original July 1977 requirements. Exten—
Jed pcrmit issued by state.
   




PROBLEM AREA DETERMINED BY FIELD SURVEYS
IN BUI'NIMRI WAI'I’RS
DISCHARLIERS ()F (INF. UR
MORE OF THF SI'BS'I'X
INDIVIDUAL DISCHARCES MAY BE CURRI'IKTIA' IN
I'S IDENTIFIED IN THE PROBLEM AREA.
(IBD’LIANCE WITH AGENCY REQUIREMENTS.
  
 
' PROBLEM - DATE OF ‘ _
LOCATION VIOLATION or LAST Dlr‘f’lﬁE 9F, JEN"; \
OBJECTIVE UR STANDARD SURVEY 5L ARM‘R DILTIO' CO‘HENTS
Milwaukee Suspended solids, coliform, 1977 Stormwater Overflow Wisconsin Probable source of suspended solids, BOD, coliform.
Harbor Dissolved oxygen Legal action.
Naukegan PCB in sediment 1976 Outboard Marine. Illinois Probable source of PCB. Met July 1977 effluent require—
Harbor Waukegan ments. Presently under litigatibn for past discharges
resulting in PCB contamination of bottom sediments in
Haukegan Harbor.









Gary Sanitary Indiana Probable source of ammonia, phenols. Failed to attain
District July 1977 effluent requirements. U.S. EPA and Indiana filed
suit against city. Order issued June 9, 1977. Also ope-
ration and maintenance problems. Phosphorus removal
facilities operated only 90 days. Construction on other
facilities still proceeding. '
Hammond, STP Indiana Probable source of phenols. Met July 1977 effluent
requirements.
Energy Coop, Indiana Probable source of ammonia, phenols. Failed to attain
East Chicago July 1977 effluent limits. Notice of violation issued
June 30, I977.
Youngstown Sheet 5. Indiana Probable source of ammonia, phenols. Met July 1977
Tube, East Chicago effluent requirements.
American Oil Co., Indiana Probable source of phenol. Failed to attain July 1977
Whiting effluent requirements. U.S. EPA issued notice of
violation Sept. 27, 1977.
U.S. Steel, Gary Indiana Probable source of ammonia. phenol. Failed to attain July
1977 effluent requirements. U.S. EPA, state, and company
signed Consent Decree June 16, 1977.
Inland Steel, Indiana Probable source of ammonia, phenol. Failed to attain
East Chicago July 1977 effluent requirements. Sampling operation by
U.S. EPA and maintenance problems. Notice of violation
































































Bay City, MP Michigan Probable source of phosphorus. Met original July I, 1977
effluent requirements.
Bridgeport Twp.. Michigan Probable source of phosphorus. Failed to attain July 1977
WT? effluent requirements. Extended permit issued meeting
interim limits.
Buena Vista Twp., Michigan Probable source of phosphorus. Met July 1977 effluent
MP requirements.
Combined sewer Michigan Probable source of total dissolved solids.
overflows
Dow Chemical, Michigan Probable source of solids. Met July 1977 effluent
Bay City requirements.
Dow Chemical, Michigan Probable source of total dissolved solids. Met July 1977
Midland effluent requirements. 15.37X103m3/d is being discharged
via deep disposal wells. '
Flint, WT? Michigan Probable source of phosphorus. One outfall failed to attain
July 1977 effluent requirements. Notice of violation
issued. Final order being prepared.
Flushing, WI"? Michigan Probable source of phosphorus. Met phosphorus requirement
Midland, WT? Michigan Probable source of phosphorus. Met July 1977 effluent
requirements.
Monitor Sugar Co., Michigan Probable source of solids. Did not meet original July 1,
Bay City 1977 effluent requirements. Extended permit issued. Ope—
rational Ievel achieved Sept. 1977. August violation
(BODS) noted. Seasonal discharge occurs between Sept.
and February of each year.
Mt. Pleasant, NWT? Michigan Probable source of phosphorus. Did not meet original
July 1, 1977 limits. Extended permit issued June 30, 1977.
Owosso, WTP Michigan Probable source of phosphorus. Not in compliance due to
construction delay caused by local court action which has
been resolved.
Saginaw, WTP Michigan Probable source of phosphorus. Met July 1977 effluent
 
requirements. Minor violation noted.
 
-23-
   
Table b-L - PROBLEM AREAS cont'd.
  
AKE H BQN — continued
PROBLEM AREA DETERMINED BY FIELD SURVEYS IN BOUNDARY WATERS
DISCHARGERS OF ONE OR MORE OF THE SUBSTANCES IDENTIFIED IN THE PROBLEM AREA.




LOCATION VIOIATION 01" LAST ,
OBJECTIVE 0R STANDARD SURVEY DISCHARGER DICTION CO‘MENTS
Saginaw Bay Saginaw Twp. Michigan Probable source of phosphorus. Met July 1977 effluent
cont'd. Sewage District requirements.
Velsicol Chemical Michigan Probable source of total dissolved solids, phosphorus.
Corp., St. Louis Final Order issued on Sept. 23, 1976. Plant scheduled to
shut down Sept. 1978 as required by Final Order of the
Michigan Water Resources Commission.
Harbor Beach Suspended solids 1975 Hercules, Inc., Michigan Probable source of suspended solids. Met July 1977
Harbor Beach effluent requirements. '
Collingvood Nuisance algae 1977 Collingwood, STP Ontario Probable source of phosphorus. Expect gradual improvement
Harbour will result from phosphorus control.
Penetang Bay Eutrophication 1976 Penetanguishene, STP Ontario Probable source of phosphorus. Expect gradual improvement
will result from phosphorus control.
Spanish River Fish tainting I977 Eddv Forest Products, Ontario Probable source of tainting. In compliance with control
Espanola order. Final phase to be completed by 1980.
Serpent Harbour Radium ( 2611a), pH 1977 Denison Mines Ltd., Ontario Probable source of “Ra. Control orders issued in 1977
Rio Algom Mines, for all active and idle mining properties requiring
Serpent Harbour treatment of waste and drainage for removal of radium,
heavy metals, nitrates, and stabilization of tailings
systems.
St. Marys River Totalcoliform, phenol 1977 Sault Ste. Marie, Ontario Probable source of coliform. Program for sewage
STP collection system improvements and treatment modifica-
tions to include phosphorus removal adopted recently by
City.
Algoma Steel, Ontario Probable source of phenol. By-product recovery plant com-
Sault Ste. Marie pleted. Plant components being brought into operation.
New control order will specify operating effluent
limitations.
Abitibi Paper «30., Ontario In compliance with agreed program. Bark removal faci-
Sault Ste. Marie lities installed in 1977.
LAJSLERLE
St. Clair River Tainting of fish, toxic 1977 Baker Industries,* Ontario Plant closed in 1977.
substances Sarnia
CIL*, Courtright Ontario In compliance.
Ethyl Corp.,* Corunna Ontario In compliance.
Esso Chemical,* Ontario In compliance with agreed program for reduction of
Sarnia dissolved organics approved in October 1977.
Imperial Oil,* Sarnia Ontario In compliance with agreed program. Solids high.
Lambton G.S.,* Ontario In compliance.
Courtright
Shell,* Corunna Ontario In compliance with agreed program. Solids high.
Polysar,* Sarnia Ontario In compliance with requiredprogram. Stage 1 - program
completion 1978. Stage 2 requires further study.
Dow Chemical,* Ontario In compliance. Chlorine recycling proceeding. Company
Sarnia voluntarily seeking further reduction in chlorides.
Sun Oil,* Sarnia Ontario In compliance.
Sarnia, STP" Ontario Satisfactory treatment.
Pine River Fecal coliform 1977 — Michigan A study is underway to determine the source.
Clinton River Fecal coliform, total 1977 General Electric, Michigan Met July 1977 requirements.
dissolved solids warren
Mount Clemens, MP Michigan Probable source of coliform. Failed to attain July l977
effluent requirements. State is preparing final order.
Rochester, NWT? Michigan Probable source of coliform. Met original July 1, 1977
effluent requirements. Sludge disposal program not sub—
, mitted. Final order issued July 7, 1977.
Pontiac, WT? Michigan Probable source of coliform. Met July 1977 effluent limiu
Warren, WWTP Michigan Probable source of colifonn. Met July 1977 effluent
requirements.
Combined sewer Michigan Probable source of coliform, total dissolved solids.
overflows
Thames River Total dissolved solids 1975 Upstream drainage Ontario Total dissolved solids slightly elevated.
   
* — Dissolved organic discharges from all municipal and industrial snlln'es along St. Clair River under study to establish by 1979 significance of





PROBLEM AREA DETERMINED BY “HID SUM/MN IN mumplw‘ mum“ IHSCHARGERS (IF ONE‘OK MORE OF THE SUBSTANCES IDENTIFIED IN THE PROBLEM AREA.
INDIVIDUAL I)IbCHAR(iI.5 MAY BE CURRENTLY IN COMPLIANCE WITH AGENCY REQUIREMENTS.
PRUBHIH .
LOCATlON VIOLA'I'XUN or , , 3&5 ‘If “R”: ‘ _ _
OBJECTIVE 0R STANDARD SURVEY “ISLHARM‘R mum" CU‘NLNTP
Lake St. Clair Mercury in fish And sediment 1976 — Ontario Discharges of mercury from the Sarnia area were
discontinued in 1970.
Detroit River Coliform, phenol, iron. total 1977 Detroit, WWTP Michigan Probable source of coliform, phenol, total dissolved
dissolVed SOlidS solids, phosphorus. Failed to attain July 1977 effluent
requirements. Permit expired June 30. 1977. Consent
Judgement supercedes permit. In compliance with Federal
District Court Consent Judgement. Full secondary capacity
scheduled for Dec. 3], 1981. 1 mg/L requirement by April
1. 1982. Four major redesign and construction projects
being implemented. Detroit WW Sanitary District has 25
additional contracts in various stages of completion.
Ford Motor Co., Michigan Probable source of phenol, iron. Failed to attain July
Rouge Complex. 1977 effluent requirements. Notice of violation issued
Dearborn Sept. 30, 1977. Ford has paid a 51.600.000 penalty for
noncompliance with July 1, 1977 requirements which includes
this plant. Final completion date for construction of
pollution control improvements. October 1980.
Great Lakes Steel, Michigan Probable source of phenol, iron. Failed to attain July
National Steel 1977 effluent requirements. Final order issued August 30,
(A plants), River 1977. National Steel Corp. has paid $500,000 out of a
Rouge & Ecorse total settlement of $1,250,000 for noncompliance with
July 1, 1977 requirements. Improved treatment required to
be operational by mid—1978.
Pennwalt Corp., Michigan Probable source of total dissolved solids, iron. Failed
East & West Plants to attain July 1977 effluent requirements. Final order
Wyandotte issued October 30, 1977. Meeting interim limits.
Trenton, WWTP Michigan Probable source of coliform, phosphorus. Het original
July 1, 1977 effluent limits. Failed to submit power
failure plans.
Wayne County, WW‘l'P Michigan Probable source of coliform, phosphorus. Met original
Wyandotte July 1, 1977 effluent limits. Semi—annual municipal
report not submitted.
Wayne County, Michigan Probable source of coliform, phosphorus. Met original
Trenton July 1, 1977 effluent limits. Semi—annual municipal
. report not submitted.
Combined sewer Michigan Probable source of coliform, total dissolved solids.
overflows
BASF Wyandotte Corp. Michigan Probable source of total dissolved solids. Did not meet
North Works, original July 1, l977 effluent limits. Notice of viola~
Wyandotte tion issued July 5, 1977. Meeting interim limits.
BASF Wyandotte Corp. Michigan Probable source of total dissolved solids. Did not meet
South Works, original July 1, 1977 effluent limits. Notice of viola-
Wyandotte tion issued July 5, 1977. Meeting interim limits.
BASF Wyandotte Corp. Ontario Probable source of total dissolved solids. in compliance
Fighting Island with approved program. No economic technology available
for further reduction of dissolved solids.
Allied Chemical Ontario Probable source of total dissolved solids. In compliance
Canada Ltd., with approved program (dissolved solids not to exceed
Amherstburg 800,000 kg/d. No economic technology available for furtht
reduction.)
Amherstburg, STP Ontario Probable source of phosphorus, coliform. Effluent not in
compliance. Sewage treatment improvements under review.
Belle River, STP Ontario Probable source of coliform, phosphorus. In compliance.
Calvert of Canada, Ontario In compliance.
Amherstburg
Canadian Salt Co. Ontario Probable source of total dissolved solids. In compliance.
Ltd., Windsor
Chrysler CanadaLtd. Ontario Probable source of solids. In compliance.
Windsor
Ford Motor Co. Ltd. Ontario Probable source of phenol, total dissolved solids, iron.
Windsor In compliance.
Hiram Walker 5. Sons, Ontario In compliance.
Ltd., Windsor
I Little River, STP Ontario Probable source of solids. coliform, phosphorus.
Windsor In compliance.
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 Table 4-4 - PROBLEM AREAS cont'd.
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July 1977 effluent requirements. ECSL issued Sept. 21,
























July 1977 effluent requirements. ECSL issued Sept. 21,










































































































































































































































































































































































































































































































































































































attain July 1977 effluent requirements. ECSL issued
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Adjudiratory hearing established final limits and















































































































































































































































limit for mirex and required that a detailed monitoring
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LOCATIUN VIOLATION OF I,:\>l
' 'I 1' . 'l' .' I. .l' .'
OBJECTIVI UR smx‘mm) SI'RVEX "W’HWFR m 1m (MMFNTS
Oswego Harbor Uhloride, nitrate 1977 llswego .‘ﬁ'C, Inst .‘mw York Prl‘hilblt' source of Chloride, nitrate. Met July 1977
Side. HIP, twp-ego t-Hlumu requirements,
«)swego NYC, Rest ‘Jow York l’ruhdhlc source of rhloride. nitrate. Did not meet
Side, S'I’P, ‘Nwoeu original IuIV l, 1977 limits. Under constructionl Com»
pletion experth summer of 1978.
Miller Brewing (0., New \ork Probable anurt‘t‘ of nitrate. .‘Iet July I977 effluent
‘szego n-quiremvnis, Operational difficulties resulting in
minor eminent violations.
forming-ti sewer New York I’VIVthll‘ souer of ihioride, nitrate.
overflow.
Bay of Quinte/ Algae. dissolved‘SQQ'gt-n 1977 ’iiAmEE‘F};{Jg’iﬁin’liitlﬁkf'” "’131'Lmﬁﬁisuurce of Eon, phosphor\is._—In compliance with
Adolphus Reai'h lrentun Agreed program. High phenols under investigation.
I
; frx'nt Valley Hnlariu Probable source of 801), phosphorus. In Compliance with
‘ Paperboard. mmxmi program In be «ompleted 1978.
Hlen .‘Iiller
Ht-lleville, S‘l'l‘ Ontario Probable source of HUD, phosphorus. In compliance.
animal improvement is expei'ted as a result of phosphorus
I not ml i
Toronto Harbour Coliform, algae 1977 Combined sewer Ontario Probable source of BOD, phosphorus. Completion of
& waterfront overflow automated interceptor controls expected in 1980 when
plant expansion is completed.
Hamilton Harbour Iron, algae. coliform, 1977 City of Hamilton Ontario Probable source of coliform, phosphorus, BOD. In com-
dissolved oxygen pliance with agreed program.
‘ Stelco (Page Hersey Ontario Probable source of iron, phosphorus, BOD. In compliance
Works), Hamilton with agreed program. Start up of filtration plant delayed
till 1979.
Dofasco, Hamilton Ontario Probable source of iron. phosphorus, BOD. In compliance
with agreed program. Studies underway to improve effi—
riency of hot mill filtration plant.
Dundas, STP Ontario Probable source of collform, BOD, phosphorus. In com—













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Assessment of Health Effects of Great Lakes Water Quality.
Major emphasis of past monitoring activities has been placed on measuring
levels of "known" contaminants. More sophisticated and detailed analyses have
led to the identification of numerous other compounds, the environmental and


























































































duced naturally (e.g. forest fires) and might always have been present in the
Great Lakes. The recent identification of these compounds does not imply they
are "new" to the Great Lakes environment. A list of these compounds has been
forwarded by the Board to the Committee on health effects so that it may pursue

























































in the Great Lakes ecosystem in recent years is probably related to
the increasing skills of analytical chemists to identify them rather
than to any real, sudden increase in their presence in the ecosystem.
As analytical methods become more sophisticated, this trend will
continue.
2) Such information on contaminants provides a basis for assessing
potential effects on human health and the environment. This esta—
blishes a baseline for future studies to determine if concentrations
of individual chemicals are increasing over a period of time and can













































































































































































































































 have beendeveloped, definitive studies to characterize the potential
of a chemical to produce adverse effects remain expensive, time—
consuming and demanding of facilities and expertise which is avail-
able only to a limited extent.
5) As a consequence of this growing list of contaminants, vigorous
application of toxic substance legislation introduced in Canada and
the United States represents the most effective mechanism to protect
environmental health and quality. Continued surveillance efforts
will assure that trends and levels of contaminants will be monitored.
A Great Lakes international fish contaminants and wildlife contaminants
surveillance program is being developed by the Board to assess the levels and
trends of these compounds within the environment as well as to provide an
"early warning" mechanism to identify problems before they reach crisis pro-
portions.
This program is intended to provide the Governments with information
which will permit them to anticipate potential problems and thereby take pre—
ventative action.
Portions of these programs were implemented in 1977.
COORDINATED SURVEILLANCE PLAN
The Great Lakes International Surveillance Plan was first presented by the
Water Quality Board to the International Joint Commission in its 1974 Annual
Report.
As a working document, the plan has been continually reviewed and
refined to meet the primary objective of the plan, which is to provide the
jurisdictions with a coordinated program for determining water quality con-
ditions and assessing compliance with Agreement objectives.
The original cost for the Great Lakes surveillance plan was estimated in
1975 to require an average annual expenditure of $16 million.
This estimate was
based on unit costs established for Lake Erie and extrapolated to the other
lakes over a nine—year survey cycle.
The costs for individual years can be
















































































The surveillance plan will be reviewed annually to assess whether the most















will meet its current requirements.
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 TABLE 4—5
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ONTARIO Annual Surveys 3,220
ERIE Intensive Surveys 4,861
HURON Problem Area, Tributaries, Water Intake,
Atmospheric, Wildlife and Fish Contaminants 525
MICHIGAN Water Intakes, Tributaries, General Water
Quality, Fish and Wildlife Contaminants 444
SUPERIOR Water Intakes, Problem Areas, Tributaries,
Atmospheric, Fish and Wildlife Contaminants 405








 PUBLIC PERCEPTIONS OF WATER QUALITY
In previous reports, the Water Quality Board has presented information on
the physical and chemical conditions of the Great Lakes. While it is necessary
to use modern complex methodology to analyze and evaluate the water quality and
related problems, the Board realizes that the primary purpose of the Water
Quality Agreement is to improve and maintain the quality of the lakes to meet
the needs of all users.
In this report and subsequent reports, the Board will complement the
technical analysis with a review of the opinion of the users as to the condition
of the Great Lakes waters and the efforts by governments to control pollution.
Public opinion polls in the United States and Canada on the quality of the
Great Lakes used different methods but reached similar conclusions. Initial
analysis of the data indicates the following:
1. Water users said that Lake Erie is improving. There is less visible pollu—
tion such as debris, sewage, and oil slicks. Changes in other lakes are
less evident. The Canadian survey, however, indicated that non—users
generally considered water quality to be deteriorating.
2. Both surveys concluded that the public is not aware of government measures
to improve water quality.
3. As the public awareness of the Great Lakes increases, the growing number of
water users results in a need for more public access to the Great Lakes.
4. Both surveys found that communication between the public and the pollution
control agencies is poor.
5. The public in both countries indicated that they are willing to contribute
more money to maintain and protect the water quality of the Great Lakes.
The Board, realizing the importance of open communication with the press
and the public, intends to continue the analysis of these survey results to
attempt to identify specific weaknesses in the information systems and to
improve the public perception of both the problems and the progress in water
quality control.
_ 34 _
 §BIGIIIMIIHY ANII HEMHIIM PHIIIIIIAMS
The regulatory requirements and construction programs in the United States
and Canada have reduced the discharge of pollutants to the Great Lakes System.
These reductions are verified by results of surveillance programs (Chapter 4).
Further reductions are necessary in many areas to meet the general and specific
water quality objectives of the Water Quality Agreement.
CHANGES IN LEGISLATIVE FRAMEWORK
Amendments to federal laws in Canada and the United States illustrate the
different manners in which the two countries approach the common goal of com—
pliance with the Great Lakes Water Quality Agreement.
CANADA
Amendments to the Fisheries Act (Canada) were passed by Parliament in mid-
1977 and went into effect September 1, 1977. A new section of the act protects
fish habitat from landfill and construction in foreshore areas. Other amend—
ments broaden authority to regulate against existing and proposed industrial
activities which pollute waterways. Mandatory spill reporting will be instituted;
with the amended act, either those responsible for a spill or the carrier of the




















amended act, commercial fishermen, through civil action, can recover income lost













































































































































































































































































































































































and by the necessary constructiontime.



























































Other important changes include provisions for assessing treatment fees on
waste treatment system users and a set—aside of construction grant funds to
encourage innovative and alternative technologies. Industrial pre-treatment
requirements are expanded for pollutants which pass through or interfere with
municipal treatment processes or contaminate sewage sludge.
INDUSTRIAL DISCHARGERS
The amendments authorize an extension of the 1977 compliance deadline to no
later than April 1, 1979 under very restricted conditions. In general, this
procedure would continue the extensions that had been granted administratively
by EPA in various special cases but would not otherwise apply.
A far-reaching change is made in revising the best available technology
(BAT) requirements previously required for 1983. The basic deadline is extended
to July 1, 1984 and three classes of pollutants are established:
Toxic Pollutants - Consistent with the settlement reached in
the Natural Resources DefenseCouncil Us. Train case discussed
in last year's report, EPA is required to promulgate BAT
effluent limitations by July1, 1980 for the 21 basic industries
and for 65 classes of toxic pollutants.
Conventional Pollutants - EPA must publish a list of "conven-
tional" pollutants, including BOD, suspended solids, fecal
coliform, and pH. The standard for such pollutants is no
longer BAT, but a technology intermediate between the best
practicable technology required for July 1, 1977, and BAT.
Effluent guidelines for industries also must be published by
July 1, 1980.
Other Pollutants — Pollutants not falling in the toxic or
conventional categories are also to be subject to effluent
guidelines. The compliance date for these is established as
three years after promulgation, but not later than July 1,
1987.
_ 36 _
 A new departure for industry is the provision requiring use of best manage-
ment practices to control site runoff, spills, sludge disposal, and the like.
EPA is expected to make best management practice a general provision of every
permit.
MARINE SANITATION DEVICES
Upon application by a state, EPA will be required to prohibit the discharge
of treated sewage from vessels in drinking water intake zones. Commercial
vessels on the Great Lakes are to achieve, at minimum, secondary treatment.)
Such vessels are also required to treat grey water (galley and wash water).
The section of United States law allowing states to apply more stringent regu—
lations is still in effect.
NON—POINT DISCHARGE
Additional amendments to Section 208 authorize funds for use by the Depart—
ment of Agriculture in programs to implement best management practices for
agricultural non—point pollution sources wherever such practices are part of an
approved Section 208 plan.
FEDERAL ENFORCEMENT POLICY
In 1977, EPA announced a more aggressive policyfor violators of the July
1, 1977 compliance deadline. First, the agency would seek civil penalties at
least as large as the economic savings derived by the polluter in failing to
install treatment on a timely basis. Other costed factors such as environmental
harm and lack of good faith would be added on to produce a minimum settlement
position. Secondly, the agency would make greater use of the strong enforcement
mechanisms available to it by filing more cases early and negotiating in the
context of a civil or criminal proceeding.
UNITED STATES WATER QUALITY STANDARDS
Under the new amendments, water quality standards retain their importance
for Great Lakes clean—up. These standards must undergo periodic revision by the
states through a public hearing process and then must receive approval by EPA.
The present process began in 1976 and is in various stages of revision and
review in the eight Great Lakes states.
UNITED STATES_CLEAN AIR ACT AMENDMENTS THAT RELATE T0 GREAT LAKES
WATER QUALITY
In the section of the Clean Air Act Amendments of 1977 (PL 95—95) dealing
with international air pollution, a new regulatory mechanism has been enacted
which supplants the previously available abatement conference process. This
approach calls for the state to alter its implementation plan when EPA has
determined air pollution of United States origin may reasonably be anticipated
to endanger public health or welfare in a foreign country, provided that the
























or emission limitation for a radioactive pollutant in any given implementation
plan, is subject to review and approval of the Nuclear Regulatory Commission.
This section also requires EPA to study the effects on public health and
welfare of an array of presently unregulated materials, including radioactive
pollutants, cadmium, arsenic, and polycyclic organics, all of which could have
adverse impacts on the Great Lakes.
COMPLIANCE WITH DISCHARGE REQUIREMENTS g
This year, the major dischargers in the entire Great Lakes Basin are listed ﬂ
and described in Appendix C. Those industrial or municipal dischargers which,
in the judgement of the pollution control agencies, contribute a large volume of
effluent or may be capable of discharging a significant pollutant, are classified
as major dischargers. This inventory of control programs and pollutant loadings
gives the Water Quality Board an effective method of monitoring the progress
made in controlling point source discharges.
All dischargers in the United States have permits limiting the discharge of
pollutants. Table 5—1 summarizes the compliance of all major United States dis—
chargers with the July 1, 1977 effluent requirements under the National Pollutant
Discharge Elimination System. Basinwide, 41% of United States municipalities
met July 1, 1977 effluent limits during the last full reporting period in 1977;
another 32% received schedule extensions, based primarily on lack of federal
funding. Of United States industries, 58% met July 1, 1977 limits.
A summary of compliance status for the major Ontario dischargers is also
given in Table 5—1. Seventy—eight percent of the Ontario municipalities met
their loading requirements. Forty—three percent of the industries met applica—
ble effluent limits, and 98% operate under control orders or approved programs.
0f the 825 major dischargers listed by the WQB, 51% of the United States
and 64% of the Canadian dischargers met the effluent limitations imposed by
pollution control agencies. A higher rate of compliance would be expected if
dischargers followed optimum operation and maintenance procedures to ensure that
performance approached the design efficiency of the facilities.
A summary of major legal enforcement actions in both countries is given in
Table 5-2; other actions are summarized in Appendix C.
The submission of information on the status of compliance with regulations
and amounts discharged by over 825 individual dischargers in the entire basin 6
compared with 325 last year has placed a heavy burdenon the agencies contri—
buting information for the Water Quality Board report. It is evident that the 5
increasing reporting requirements will require additional commitment of resources
by jurisdictions involved in the Water Quality Agreement.
-38-
—       
TABLE 5-1
COMPLIANCE OF DISCHARGERS IN THE
GREAT LAKES SYSTEM DURING 1977
INDUSTRIES MUNICIPALITIES
ﬂ LAKE BASIN, JURISDICTION, NUMBER Eggiﬁﬁc NUMBER Egggigc
I
AND COMPLIANCE PERIOD REPORTED ‘ REQUIREMENTSa REPORTED REQUIREMENTSa
SUPERIOR
Ontario 10 3 6 3
Minnesota (Oct. 1—Dec. 31) 6 2 6 a 2
Wisconsin (Aug. 1—Oct. 31) 4 4 2 1 0
Michigan (Aug. l—Oct. 31) 7 4 3 0
MICHIGAN 1
Wisconsin (Aug. l—Oct. 31): 31 18 25 10
Illinois (July-December) 1 4 4 1 1
Michigan (Aug. 1—0ct. 31) 54 42 32 14















































































































































































































The Minnesota Supreme Court ordered construction of an on-land disposal basin at Milepoat 7, the
60.. Minnesota
site preferred by Reserve Mining Company.
The company estimated project cost to be $370,000,000,
a substantial portion of which relates to modifications for product improvement.
May 1977
The United States District Court ordered Reserve to complete modification and construction and to
cease discharge to the lake by April 1980.
The court also ordered Reserve to pay Minnesota for the
cost of monitoring construction to ensure that time tables are met.
July 1977
The Minnesota Pollution Control Agency
(MPCA) issued a permit for construction and operation
of an on-land disposal basin.
Certain permit conditions were not accepted by Reserve.
Liti-
gation followed and a decision by the Lake County District Court adopting permit conditions
proposed by Reserve was appealed by the MPCA to the Minnesota Supreme Court.
April 1978
The Minnesota Supreme Court reversed the District Court and reinstated the MPCA version of the
permit.
All state permits for the Milepost 7 10cation site have been issued.
NPDES permits
remain to be issued for Reserve's Peter Mitchell Mine and 3 power plants at Silver Bay.
City of Milwaukee,
July 1977
Ruling by Federal District Court
in Chicago for City of Milwaukee to construct storage capacity
Wisconsin
for combined sewer overflow.
Nov. 1977
Judgement order signed.
Milwaukee ordered to achieve specified parameter limits by December
1978.
Also sewer system overflows are to be eliminated by December 31, 1989.
Court cost of
$230,000 charged to city.
U.S. Steel Corp.,
Sept. 1977
Consent decree between EPA, Indiana, U.S.
Steel, and several intervenors
(for control of
Gary, Indiana
pollutant discharges by U.S. Steel) for U.S. Steel to reduce discharges of various pollutants
by August
1, 1980.
U.S. Steel estimated a cost of $70,000,000
for the treatment.
$5,000,000 in
penalties have been paid by the company because of delays





As a result of orders issued by EPA and Illinois EPA during 1976,
and amendments thereafer during
Corp.. Haukegan
1977,
three contaminated outfalls discharging PCBs were sealed.
Also the die-cast operation
Illinois
causing the discharge has been sealed.
1978
As a result of the PCB discharges,
two lawsuits were filed with regard to PCB-contaminated sedi-
ments in Vaukegan Harbor and the north ditch.
Erie Sewer
Nov. 1977
The courts formed a technical
task force consisting of representatives of EPA, Pennsylvania Depart—
Autbority,
Brie,
ment of Environmental Resources,
Hammermill Paper and consulting engineers for the Erie
Sewer Autho-
Pcnnsylvania
rity to identify causes of non-compliance and to agree on an appropriate solution.
City of Detroit,
Sept. 1977
Federal District Court provided for a compliance schedule for attainment of secondary treatment
Michigan
with phosphorus removal
and requirements for implementation of a sewage rate
increase.
Nearly
$400,000.000 in construction grant monies were reserved for future construction.
Dec.
1977
Federal court order issued to release impounded funds for distribution outside Detroit service area
in accordance with EPA-approved Michigan Department of Natural Resources (DNR) priority list.
1978
Conferences between EPA, Michigan DNR,












































Abitibi paid a settlement
of




















































include the rejection by Wisconsin of an existing intake design at Wisconsin Public Service Pullian
(cooling water)
Plant because of the number of fish impinged at the plant.
















































































































































































































































































































































































which are currently undergoing construction or modification.
Further delays
have occurred at Detroit, Gary, Cleveland Easterly,
and Thunder Bay since last
year's report; their status is highlighted below.
THUNDER BAY, ONTARIO
Originally scheduled completion for 1977, the wastewater treatment plant
(WWTP) was placed in operation in May 1978.
The new facility is built on the
site of the existing South Plant, which it replaced, and the existing North
Plant was converted to a pumping station.
The effluent is discharged to the
Kaministikwia River, just upstream from Lake Superior.
GARY , INDIANA
Although marginal secondary treatment and phosphorus removal were provided

























IN THE GREAT LAKES BASIN




























































































































































CONSTRUCTION STATUS OF MAJOR MUNICIPAL PROJECTS


















3,129,000 After 1980 Apr. 1, 1982 482




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
TABLE 5-5
MUNICIPAL PHOSPHORUS LOADS IN THE GREAT LAKES BASINa
LOADINGS IN KILOGRAMS PER DAY
POPULATION ESTIMATED AT b
LAKE BASIN SERVED 1975 1976 1977 1 mg/L EFFLUENT "EXCESS"
CONCENTRATION
SUPERIOR
United States 259,100 447 511 315 95 221
Canada 121,900 155 178 279 62 217
HURON
United States 732,000 427 326 477 347 130
Canada 446,000 470 479 489 234 255
MICHIGAN
United States 3,901,000 5,768 6,548 4,703 2,929 1,774
ERIE
United States 6,400,000 21,180 17,880 17,827 6,809 11,019
Canada 300,000 600 690 686 675 11
ONTARIO
United States 1,700,000 5,000 4,210 6,149 2,036 4,114
Canada 3,800,000 6,780 3,620 3,130 2,383 647
    
 
   
a. Actual phosphorus loadings for 1975, 1976, and 1977 were measured at all
sewage treatment plants over 3,800 m3/d (1 MGD). Data for all municipalities
are in Appendix C.



































































































































































































































































































































































































































































































































































































































































    
TABLE 5-7
MUNICIPAL PLANTS IN LAKE ONTARIO BASIN











































































































































































































































































































































































































































































































































municipalities discharging to Lake Erie Basin, 94% met the target of 1 mg/L for
phosphorus. However, when considering the total municipal input, the target of
1 mg/L is far from being attained on either lake. Detroit continues to be the
greatest offender, contributing nearly 60% of the municipal phosphorus load to
Lake Erie in 1977.
Tables 5-6 and 5—7 show the ranking municipal plants discharging to the
Great Lakes based on the amount of phosphorus they discharge in excess of the
1 mg/L target. Detroit dominates the list, but Buffalo, Toledo, Syracuse,
Niagara Falls, and Cleveland Southerly all discharge more than 500 kg/d in
excess of what they would be discharging at the 1 mg/L target.
Of plants discharging more than 3,800 m3/d (l MGD) in the Lakes Erie and
Ontario basins, the phosphorus effluent target of 1 mg/L was achieved at 32 of
66 Canadian plants and at 20 of 98 United States plants.
The proposed programs for six major municipalities in the United States and
one in Canada to reduce their phosphorus loads to 1 mg/L are discussed below.
The cities (Detroit, Michigan; Buffalo, New York; Toledo, Ohio; Syracuse, New
York; Niagara Falls, New York; Cleveland, Ohio; and Cornwall, Ontario) are
listed in order of the significance of their phosphorus load to lakes Erie and
Ontario.
DETROIT, MICHIGAN
The Detroit WWTP is operating under a consent judgement which outlines
effluent quality requirements. These become increasingly more stringent until
April 1982 when full secondary capacity with phosphorus removal to 1 mg/L is
mandated.
During the past eight years, though still above the 1 mg/L phosphorus
limit, the Detroit Metro Plant has reduced phosphorus discharges substantially
through a combination of treatment and state regulation of phosphorus in deter-
gents. Table 5-8 summarizes progress since 1970.
BUFFALO, NEW YORK
The Buffalo Sewer Authority is upgrading its existing primary WWTP to an
activated sludge facility with phosphorus removal. Interim phosphorus removal
is not feasible. As of February 1978, construction was 75% complete; the target
date is 1979.
TOLEDO , OHIO
This facility effectively removes phosphorus during dry weather flow con-
ditions. Wet weather discharges remain a problem.
METROPOLITAN SYRACUSE, NEW YORK
The existing primary facility is being upgraded to an activated sludge WWTP













































Court order requires c
1.0 mg/L by April 1982 .





Based on 1977 flow.









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 In Canada, there has been no move to further restrict phosphorus to below
2.2% in laundry detergents; however, the Government is examining whether to
extend the limitation to a wider range of products. '
Legislative status is shown in Table 5—9.
SELECTED INDUSTRIAL DISCHARGERS
This year, the Water Quality Board made a more complete survey of indus—
trial dischargers throughout the basin than has been done in previous years.
The information on progress toward control of discharge of pollutants is con—
tained in Appendix C and those contributing to problem areas are shown on Table
4-4. The following is an update on the progress made during the past year by a
number of industrial dischargers that were highlighted in the Fifth Annual
Report.
AMERICAN CAN OF CANADA LTD., MARATHON, ONTARIO
The mill is complying with the program required by the Ministry. Faci—
lities for recycling of barking wastewaters were completed in 1977 and work is
proceeding on the installation of a recovery boiler. During the year, the
mercury cell chlor—alkali plant was shut down and removed.
KIMBERLY CLARK OF CANADA LTD., TERRACE BAY, ONTARIO
Under an approved program, the abatement equipment for the existing and new
mills was installed in 1977 and will begin operation in 1978.
DOMTAR PACKAGING LTD., RED ROCK, ONTARIO
As required by the Ministry, mill sanitary waste will be treated by the
municipality early in 1978. Compounds toxic to fish will be further reduced in
1978.
GREAT LAKES PAPER CO., THUNDER BAY, ONTARIO
The company is on schedule with the program required by the Ministry. The
closed-cycle wastewatersystem is expected to be in operation in 1978. This
technology is expected also to be applied to the old kraft mill.
ABITIBI PAPER CO. LTD., THUNDER BAY, ONTARIO
The three mills are in compliance with control orders. By the end of 1977,
sanitary sewage at the Fort William Mill was being treated. Other elements of
the program are to be completed gradually with compliance expected by 1982.
RESERVE MINING COMPANY, SILVER BAY, MINNESOTA
Legal actions on the state permit to dispose of waste on land continued






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































served on both companies' active and idle operations requiring treatment of
waste and drainage for removal of radium, heavy metals,
nitrates, and the stabi-
lization of tailings systems.
POLYSAR LTD., SARNIA, ONTARIO
The company is proceeding according to the required program to provide
additional waste treatment.
The first stage of the program will be completed in
1978.
The second stage involving further reduction of dissolved organics is to

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































This chapter provides an assessment of the progress which the steel,
refinery, and pulp and paper industries have made in reducing pollutant dis—
charges to the Great Lakes Basin since 1967. Although the Great Lakes Water
Quality Agreement does not specifically mention these categories, evaluation of
their progress in pollution abatement provides an opportunity to assess effec-
tiveness of jurisdictional and industrial programs.
On a national basis, the United States and Canada have similar policies
for reducing pollution from industrial sources. Both develop effluent guide—
lines for appropriate levels of treatment and both seek to meet Agreement
objectives and/or jurisdictional standards or criteria for various water uses.
Since the early 19703, industrial pollution control in the United States
has been accomplished through a formal permit system called the National Pollutant
Discharge Elimination System (NPDES). Effluent limits within the permits have
been developed by EPAand the states for all dischargers in accordance with
effluent guidelines that have been issued by EPAor with water quality standards
that have beenadopted by the state. Best engineering judgement is used when
effluent guidelines have not been issued. Permits in force in 1977 contained
compliance dates of July 1, 1977 or earlier. The limits and dates are legally
enforceable.
In Canada, the control of water pollution from industrial dischargers as it
relates to Canada—United States Agreement is achieved through a cooperative
federal—provincial effort embodied in the Canada-Ontario Agreement on Great
Lakes Water Quality. In this Agreement, Ontario accepts the water quality
objectives set for the boundary waters and agrees to implement programs and
measures consistent with their achievement in those areas of the Canada-United
States Agreement which fall within provincial jurisdiction.
Federal baseline requirements, expressed as effluent limitations for
specific pollutants and fish toxicity, are developed jointly with all the
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Both Canada and the United States can apply more stringent require-
ments if necessary to protect or maintain receiving water quality.
Canadian

























































































































































































































































































































































































































































































































































































































































































































































        
  
TABLE 6—5
GUIDELINES FOR DISCHARGE OF DELETERIOUS SUBSTANCES




T: PERMITTED AVERAGE MONTHLY DEPOSIT (kg/d)
Diggggiﬁggs UNITED STATES CANADA
FACILITIES FACILITIES
Existing New Existing New
BOD 307 173 - -
Suspended Solids 245 140 655 327
COD 2,142 1,170 — -
011 & Grease 89 52 273 136
Phenolics 20 1.1 27.3 13.6
Ammonia, as N 167 167 227 164
Sulfide 16 1.0 9.1 4.5
Total Chromium 4.9 2.7 — -
Hexavalent Chromium 0.3 0.2 - —
pH 6.0-9.0b 6.0-9.0b 6.0-9.5b 6.0—9.5b
a.
b.




 Data for analysis of the trends in pollutant loadings from refineries to
the Great Lakes are not available; however, some data for phenols are available.
On that basis, a reduction of 80% to 90% has been achieved over the ten-year
period. Data for other parameters indicate 40% to 90% reductions for the ten—
year period.
The comparison of United States and Canadian refineries on a discharge per
production basis for the 1976/77 period (Table 6—4) indicates that treatment
levels are about the same in the two countries for ammonia and oil and grease.
Although the United States effluent limits are tighter, actual discharge loadings
indicate better United States performance on control of suspended solids and
better Canadian performance on phenol control.
SUMMARY
A review of pollution control programs in Canada and the United States over
the past decade indicates that progress in controlling pollution from the pulp
and paper industry has been more rapid in the United States than in Canada and
that treatment levels in the oil refining industry are comparable. In the steel
industry, the sizable increase in production experienced by the Canadian mills
over the decade has partially offset the potential percentage reduction of
pollutants discharged by these mills. This contributes to the better overall
reduction demonstrated by the United States mills.
The main reason for the variation in results of control programs in the
United States and Canada appears to arise from differences in approach to regu—
lation. In the United States, a formalized permit system was introduced in the
early 1970's. In Canada, minimum requirements were established in 1971; in
1975, federal-previncial agreement was reached on their implementation. Formal
Approvals and Orders procedures were fully implemented in 1976.
These differences in performance among jurisdictions reflect variations in
the legal traditions and public attitudes of the two countries. Certain diff—
erences arise from variations in treatment requirements and the adaptation of
these requirements to specific facilities to meet water quality objectives.
Other differences may result from the age and degree of modernization of a plant
and the amount of corrective work involved.
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certain aspects of siting and interstate, interprovincial, and international



















sites and liquid industrial waste facilities. It appears that more and more






































processes would be useful in reducing the problem.
There is an obvious need for a concerted program involving, primarily,
federal and provincial or state levels of government to advise people in objective
and analytical terms as to the character of the problem and the solutions avail—
able. They should be advised as to the necessity of developing solutions and
the consequences of not developing solutions to hazardous waste disposal problems
in their communities.
The Board's interest is within the geographical limits of the Great Lakes
Basin which contains a significant portion of the industrial waste generated in




















recommendations will have to be made to countries and different levels of govern-
ment within those countries to adequately address the problem.
FURTHER CONCLUSIONS BY THE WATER QUALITY BOARD
The Water Quality Board, after reviewing the results of the November 30,
1977 meeting, including case histories involving waste disposal problems, con—





















in the two countries.
The following concepts should be addressed in developing
programs in the United States and Canada:
1.
The Great Lakes jurisdictions should adopt compatible regulations for the
classification, identification, transportation, and disposal of hazardous
wastes. These regulations should:
(a) Establish a system of manifests to ensure governmental control of
waste management and the protection of public health and the envi—
ronment. Manifests should originate with the waste generator and
accompany each shipment from its original production through its
ultimate disposal or destruction.
(b) Require waste generators to identify their wastes, inform agencies of
their plans for disposal, and obtain approval of disposal plans.
(c) Require that all those engaged in generation, transportation, storage,






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































erated research and development.
1981-1983 - Site selection for demonstration repository.
1983 - Site acquisition.
























































































 The program follows the recommendations of Dr. Hare contained in a report
entitled "The Management of Canada's Nuclear Wastes" commissioned by the Depart-
ment of Energy, Mines and Resources. The Hare Report concludes that there are
good prospects for the safe, permanent disposal of highly radioactive wastes and
there is no need to delay the nuclear power development program. The report
recommends test disposals of immobilized spent fuel at one site in Ontario by
1990. It concludes that selection of a site outside the Great Lakes Basin is
not an advantage since the paramount consideration must be a site that will not
fail.
It should also be noted that a report by J. Uffen, "The Disposal of Ontario's
Used Nuclear Fuel", concludes that there are good prospects for the safe, perma—
nent disposal of nuclear waste and that there is no need to delay the nuclear
power development program. Uffen's report, however, recommends that there
should be no commitment to a large program of nuclear power development (over
20,000 megawatts) until a safe disposal method has been demonstrated. Both
reports agree that a major research program should be undertaken by the Canadian
Government to develop disposal methods involving deep burial of vitrified waste
in geological formations.
UNITED STATES
In New York State, the West Valley site of Nuclear Fuel Services currently
holds in storage about 2.3 million litres of high-level waste. Even though no
further fuel reprocessing is planned, this presents a major disposal problem.
B. L. Cohen, in "The Disposal of Radioactive Wastes from Fission Reactors"
(Scientific American, June 1977), recommends incorporation of these wastes into
glass and deep burial after a ten—year cooling period. As yet, no decision has
been made by the licencing authority, the Nuclear Regulatory Commission, as to
what future action should be taken. Congress has required the Department of
Energy (DOE) to conduct a study of possible disposal methods for this waste and
future use of the site. The study should be completed by the end of 1978.
Preliminary explorations by the Energy Research and Development Agency
(ERDA) for a site for a high-level waste disposal facility near Rogers City,
Michigan resulted in passage of Act 113, P.A. 1978 to prohibit any disposal of
high—level radioactive waste within the state. Both EPA and ERDA are continuing
studies on methods and criteria for high—level waste disposal, but plans for a



































































STORMNATER OVERFLON AND URBAN DRAINAGE
Combined sewer overflow and stormwater runoff may cause severe pollution
problems in some localized areas of the Great Lakes, but they do not appear to
cause major lakewide problemswhen compared to other sources of pollution.
Recent developments in both countries are described as follows:
UNITED STATES
In the United States, the approach to stormwater and combined sewer overflow
problems is oriented to the areawide planning requirements of the Clean Water
Act. Specific projects must be considered on a case-by—case basis and the
planning process must demonstrate that the receiving waters require additional
protection after point source controls are in place. Urban runoff controls,
when chosen as a necessary part of an areawide control program, will emphasize
non—structural methods such as greenway utilization, pervious rechargeareas,
and other measures that treat the runoff problem at its source.
The planning process and the guidelines for determining construction grant
priority within each state will limit the number of urban runoff and combined
sewer overflow projects being funded under the Clean Water Act. This act also
requires a study by EPA of the collection sewers, interceptors, separation of
combined sewers and major sewer rehabilitations through September 1981, and a
report to Congress on this problem by October 1978.
CANADA
Under the Canada—Ontario Agreement, a large research, development, and
demonstration program in urban drainage is nearly completed. Findings of this
program were used to compile a manual on urban drainage practices in 1976/77.



































































DRILLING IN LAKE ERIE













































































































































































































































































































































































































































































































































































































































































































































































































































































and shower water) is included in these standards. The law also makes it possible
for EPA to prohibit discharge of treated sewage from vessels in drinking water
intake zones.
The section of the United States law allowing states to apply more stringent
regulations is still in effect although Michigan has been enjoined in a legal
action brought by the Lake Carriers Association from enforcing its ban on
discharges from commercial vessels. Michigan will appeal this decision.
Although changes were made in the United States legislation in 1977, the
situation still prevails where a vessel crossing a provincial, state, or inter—
national boundary can be out of compliance with domestic legislation. Both
commercial vessels and pleasure craft are prohibited from discharging in some
areas and must meet treatment requirements for discharge in others.
HEALTH EFFECTS OF GREAT LAKES WATER QUALITY
A committee reporting to the Water Quality Board and the Research Advisory
Board on the Assessment of Health Effects of Great Lakes Water Quality was
established in 1977. The committee is to investigate the potential threat to
the health of individuals who use the water and food products fromthe Great
Lakes.
The committee held its first meeting in March 1978 and initiated its pro—
gram, which essentially is to review the Water Quality Board's 1976 Appendix E,
"Status Report on the Persistent Toxic Substances in the Lake Ontario Basin".
The committee is performing a literature review of lead, mirex, mercury, and
asbestos to assess health risks, review health effect guidelines and provide
advice and consultation on health matters to the Water Quality Agreement insti—
tutions.
The fields of human health and specialization that are represented on the
thirteen—member committee include toxicology, environmental health, epidemiology,
radiation, virology, teratology (i.e. birth defects), and general medicine.
About forty individuals with health oriented interests serve or have served on
the boards, committees, and task forces established under the Great Lakes Water
Quality Agreement. These individuals will advise the committee as the need
arises.
POWER PLANT INTAKES (COOLING WATER)
United States agencies have had increasing regulatory interest in the
impact of cooling water intakes on fish populations. In the Great Lakes,

















provided in Section 316(b) of the Clean Water Act which requires that cooling














































































































































































































































































































QUESTIONS ASKED BY IJC AT THE JULY 1977 MEETING
The IJC posed a number of questions to the Water Quality Board during the
July 1977 Annual Meeting. The following are replies to the Commission's requests







































sludge generated since 1972 because of municipal phosphorus reduction programs
and increased secondary treatment in the basin. Disposal of this sludge is a
problem in many areas.
Sludge management emphasizes recycling or disposal. Recycling encourages
the use of sludge as a low-value fertilizer and soil conditioner. Disposal
considers the sludge as a waste material. The preferred disposal method is to
reduce the volume and place it in a landfill. Wisconsin, Ohio, and Ontario
prefer land disposal, with 62%, 49%, and 63% of their facilities, respectively,
providing sludge for agricultural land. New York prefers incineration (62% of
its facilities). Incineration is used at most large plants in the basin because
of the large tracts of land needed for other methods of disposal which are often
beyond economical hauling distance and because of public resistance.
Problems associated with sludge disposal include the air pollution from
incineration; odour problems with sludge handling; availability of land for
disposal; scarcity of markets for compost; costs and energy requirements for












































Act (PL 94—580) amending the Solid Waste Disposal Act. This act encourages the
. 74 _
 beneficial use of sludge. EPA has proposed criteria for the landspreading of
solid waste (Federal Register, February 6, 1978). Upon adoption of these
criteria, guidelines will be promulgated under Section 405 of the Clean Water
Act (PL 95-217).
Milwaukee South Shore Plant
The South Shore Plant, with eight lagoons to temporarily store anaero—
hically digested sludge, produces 90 t/d. The system as originally designed was
to have provided adequate storage until 1990, but the lagoons are now too
small.
Indiana
Sludge disposal is a problem at most major facilities in Indiana. The East
Chicago WWTP cannot get a contract to haul the sludge to a disposal site. Gary
cannot find an acceptable disposal method for sludge contaminated with PCBs.
Other plants use lagoons, landfills, and land application for disposal.
Michigan
Many WWTP's use land application to dispose of sludge, including Constan—
tine, Hastings, and Holland; Jackson has constructed a winter holding lagoon and
a summer land application site. With dwindling supplies of natural gas and fuel
oil, coupled with poor air quality, several Michigan cities will continue to
experience difficulties in operating incinerators. Most of the large cities,
including Detroit, Grand Rapids, Flint, Lansing, and East Lansing, incinerate
their sludge.
Detroit may continue to incinerate sludge after the extensive upgradingof
their existing equipment. However, for the next few years, Detroit is planning
to use landfills. A study to recover resources from the sludge is also underway.
Upon renovation of the existing incinerators, there will becapacity to
incinerate all solids for a peak flow of 4,000,000 m3/d. Stack modification
will be necessary in order to meet air quality standards.
Ohio
The trend in Ohio is toward land application of digested sludge. Lorain,
which is actively studying land application as a probable solution, is the only
major facility with problems because of inadequate sludge handling capability.
Sludge from the Cleveland Easterly plant is pumped to the Southerly Plant















































































































































































































































Ontario Regulation 824, under the Environmental Protection Act, requires
certificates of approval for sewage sludge handling systems and for disposal
sites; guidelines have also been developed for the use of sludge on agricul—
tural lands. The Ontario Ministry of the Environment encourages use of sewage
sludge on agricultural lands for fertilizing and soil conditioning. A 1977
survey indicates a trend toward this use; it was estimated that 63% of the
facilities dispose of sludge on agricultural land, accounting for 34% of the
sludge provided. Application to farmland was favoured by smaller communities.
Larger communities such as Toronto, Hamilton, and London use incineration to
dispose of municipal sludge.
SPILLS
How does each country make funding available fbr clean up of spilled
materials in the Great Lakes?
Both the United States and Canada have authorized and funded agencies to
respond to spills of oil or other materials into the Great Lakes. Their laws
are similar in that they both hold the polluter responsible for the cost of the
clean up. If the polluter is not immediately known or is slow to respond, the
cost of clean up isborne by the Government. Legal actions are taken under
existing laws to recover these costs whenever possible.
In both countries, ships operating on the Great Lakes are required to be
financially responsible for costs and damages from spills. In the United States,
the minimum liability is $150 per gross ton or $250,000, whichever is greater.
The Canadian requirements are based on the French gold franc and are approx—
imately $150 per gross ton with a maximum liability of $15 million.
The Maritime Pollution Claims Fund of Canada can financially compensate
third parties who, through consequences of a spill, are deprived of their normal
means of livelihood. This fund, supported by an annual tonnage charge to
vessels, has been used infrequently to compensate for losses.
ALEXANDRIA BAY OIL SPILL
The EPA, through a grant to the St. Lawrence and Eastern Ontario Commission,
has funded a study of the ecological and financial impact of the 300,000 gallons
of oil spilled in the St. Lawrence Rivernear Alexandria Bay on June 23, 1976.
The two-year study will becompleted in 1979.
_ 76 _
PER CAPITA CONSTRUCTION COSTS FOR TREATMENT FACILITIES
What is the per capita cost of municipal treatment faeiZity for individual
cities and what comparisons of'per capita cost can be made between the United
States and Canada?
Investigations by the Board indicates that there is no basis for comparison
of per capita cost figures. Some parts of treatment plants currently in use
were constructed thirty to forty years ago. Other plants and additions to
existing plants are currently under construction. The cost of construction has
risen steadily along with the cost of living over all these years and those
plants constructed years ago were paid for at a much lower per capita rate than
those being built today.
The annual 75% federal construction grant program in the United States
adds another inconsistency to the per capita cost comparisons. The initial
construction cost can be calculated on a per capita basis but the grant monies
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insufficient 0xygen.to support life.
BAT — Best Available Technology.
Bioaccumulate — concentrate in fatty tissues of organisms.
Bioassay — use of living organism to determine the biological effect(s) of a
substance, condition or factor.
Biomagnify — increase in concentration in the food chain.
Biomass — the amount of living matter present in a habitat in a specific amount
of water.
BOD — Biochemical Oxygen Demand; amount of oxygen used by micro—organisms
present in a water or sewage sample in 5 days. It is a measure of the
effect of decomposition of organic matter on the oxygen content of the
water.
Carcinogenic — able to cause cancer.
Chlorophyll a — a specific type of chlorophyll used as an indicator of
excessive nutrients.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Grey water — waste from kitchen, bath, shower, and cleaning water on ships.
Guidelines — suggested criteria for programs or effluent limitations.
3H - tritium; radioactive isotope of hydrogen with atomic weight of 3.
ICRP — International Commission on Radiological Protection.
IJC — International Joint Commission. Established by the Boundary Waters
Treaty of 1909 with 3 United States and 3 Canadian members.
Impingement of fish — when fish are forced against a structure.
Irradiate — to treat by exposure to radiation.
L — liter
Loadings - total weight of pollutant to a water body over a specified time,
e.g. tonnes per year of phosphorus.
m3/d - cubic meters per day.
Manifest system - in this instance, written record of materials containing
information about their origin and all steps in handling up to disposal or
destruction.
MGD — millions of gallons per day.
mg/L — milligrams per liter.
Mirex — dodecachloropentacyclodecane; an insecticide and fire retardant for
plastics, rubber, paint, paper, and electrical goods.
Mixing zones — a designated area in which Agreement water quality objectives
need not be met; area where discharges mix with receiving waters.
MOE — Ontario Ministry of the Environment.
Nitrification — conversion of nitrogen from one form to another through oxi—
dation.
NPDES — National Pollutant Discharge Elimination System, a permit system
limiting municipal and industrial discharges, administered by EPA and the
states.
Nutrient — materials that are necessary for growth, principally phosphorus and
nitrogen.





























































































































































































































































































































































































































































































































































































































































parts of the waste.




































































































































Thermocline — the boundary between the water in the top part and the bottom
part of a lake.
The top (epilimnion) and bottom (hypolimnion) water do
not mix because their temperatures are different; in the summer, the
surface water is warmer.
After a thermocline forms in the spring, it
blocks the transfer of oxygen to the bottom water, so there may not be
enough oxygen for living organisms.
Toxic pollutants — those compounds which, in sufficient amount on or in an
organism can cause death, disease, mutation, deformity or malfunction in
that organism or its offspring.
TSS - Total suspended solids; small particles of solid materials.
ug/g — micrograms per gram.
Virology * branch of science which deals with viruses.
Water quality objectives — under the Great Lakes Water Quality Agreement,
goals set by the Governments of United States and Canada for protection
of the uses of the Great Lakes.
Water quality standard — a criterion or objective for a specific water use that
is incorporated into enforceable regulations.
WQB — Great Lakes Water Quality Board.
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